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NASA HQ CODE Q MESSAGE
Joseph Sicdkcki,  202-3 S8-0205,
jsietllcc@]cc.llq. naSa.gOV

1 am pleased that the planning for the annual
workshop is proceeding. ‘J ‘hc workshop planned
for 21-231 ~cbruary  at Ihe Kennedy Space CcntcI
wi 11 provide  an cxccllcnt  oppmlunity  to discuss
the on-going R“l’01’s,  discuss the final version of
the proposals for IJY’97, and to discuss the N])];
program plan currently being developed by 1,al{C.
Your inputs  and support of Ihc dcvclopmcnt  of the
N] )1 i plan is vital to the process of orderly
transferring the Nl)li function to 1,anglcy.

l{dwarcl  Gcncra~io  is the new NASA NI)I~
l’rogram Manager
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NEW NDE PROGRAM MANAGER
MESSAGE
Edward R. G2wetwzio,  804-864-4970
I<[l_  Getlerazio@(@itlgate.  larc. Plmrqwv
‘1’hc 1996 fiscal year has proven 10 very unusual.
1 tach of us had to hand]c the fur]oughs  in our own
way. ‘1’o some it had been a life cxpcricncc that
cffcctcd how they view their mlcs in family, work,
and life. 1 know several pCOplC that arc still trying
to get CIOSC to where they were before the
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furloughs occLJrrcd. 11 is impcnlanl  for all of us 10
keep focusccl on our goals  and maintain the best
path to get there. Wc arc all in this together, and
1’11 do my best, with your help, to keep us at the
leading edge as wc go forward through these
rough waters. Wc will get through this and wc
will bc strmgcr.

1 luring  these difficult times, we have kept C1OSC to
our planned schcdulc.  NI)l} issues absolutc]y  can
not wail. Your drive to march forward is a clear
dcmonstratim  of your commitment to your
critical role in assuring mission success. Wc must
conti nuc to maintain a sharp cyc on all Ihc issues
before us, and prioritize and address those issues
until wc arc satisfied that wc have dmc our very
best. 1 look forward to working with each of you,
and to having a very productive I; Y’96.

NNWG HIGHLIGHTS
Yoscph lhr-{~ohcn,  818-354-2610,
yosi{t)j])l.llasa.  gov
NASA NDE MANAGEMENT TRANSFERRED
TO LaRC - Michael Grccnfic]d,  dcpuly  to lhc
Assistant Administrator of Coclc Q, has namcc] 1 ;d
Gcncraxio,  1.al{(~, as the new NASA Nl)l;
l’rogram manager, Iid Gcncrazio,  1,al{C, that he is
the ncw NASA Nllli l)rogram Manager. llc]
Gcncrazio conveyed his resignation as Vice-Chair
of the Code Q Standing Committee. 1 le exprcssccl
his desire to scc broader participation members of
NNWG in the overall NASA Nl)}; activity,
including l{”l’O1]s, telccons and meetings. 1 IC

intends to usc the Code  Q Standing Committee
primit y list as an important rccommcnclatioll  whcl)
sc]ccting l{”l’O1)s.

3rd NNWG WORKSHOP- ‘1’hc NN WG is
planning to hold its 3rd NNWG Workshop at
KSC, };loricla  from l~cb.  21 to 22, 1996, with a tour
of the KSC facility on the morning of l~cb. 23”1.

‘1’hc theme of the brainstorming meeting is “where
wc arc and where arc wc going”. 1 luring the
meet ing, current and proposed 1<”1 01% wi 11 be
prcscntcd  and reviewed. If the launch of the Space
Shut[lc Mission: S1’S-75  -’1’11’1’II1;RIH)

SArJ’JtI  J ,1”1’li - 11{ & USMI’-3 stays on schcdu]c,
wc will have the opportunity to view it on l~cb.  22
at 3:18 p.m. We have to bc sure that wc arc
paving our future with the input ancl consideration
of the needs of all the Centers. 1,aRC is currently
preparing a plan for the future of the NASA Code
Q Nl)l\ and it is helpful/critical to all the field
Centers that we discuss these plans openly and
assist in both input and direction

NNWG f996  DIRECTORY - ‘]’]IC  NN W(;
I )ircctory  for 1996 was complctcd  in 1 )cccmbcr,
1995. “J’hc cover page of the I)ircctory shows the
Mars Pathfinder, which is being dcvclopcd  at .1I’1,
for launch in I)cc. ’96. It rcprcscnts the new
NASA approach of taking risks. Nl)l; is playing
an important role in minimizing the risk associated
With t~~is  Missi~ll  as wc]l as fl]tl]re missi@ls.

Copies of the I )ircctory  were distributed to all the
members of the NN WG, as we] 1 as select ccl
individuals throughout NASA.

COMING ASNT  SPRING CONFERENCE WILL
BE HELD NEXT TO LaRC - ‘1’hc coming ASN’1’
Confcrcncc  will bc held from March 18 to 22,
1996 near NASA I.aRC in Norfolk, Virginia. ‘1’hc
meeting will have four tracks: (1) Genera] N] )1;
l’epics and Applications, (2) Process Monitoring
and Control “l’rack, (3) 1,ifc Cycle lnspcctability
and (4) infrastructure.

MS-WORD FILES TAINTED WITH A VIRUS
COMMUNICATED OVER THE NETWORK -
Some of the MS-Word file attachments that were
sent in rcccnt  months via c-mai 1 were found
tainted with the virus known as Concept. ‘1 ‘his
virus is activated when the “Save As” option is
sclcctccl  and it affects the fi lc macros. ‘1 ‘hc only
opt ion that is given is to save renamed files into
the program tcmp]atc. ‘1’0 eliminate this virus
contact your Center software administrator or
obtain a copy of the MS-file scmprot.  dot which
needs to bc read by MS-Word.

NNWG Code Q Standing Committee
Bob. ~CILVChi@l’  205-.544-7382,
bob. flcll.vcltaefc<a)tls fc. }Im(l.gov
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(kmmittcc activities were scvcrcly  impacted by
the furlough; however, the end dale for completion
ofthc candidate prc-l)O1) R’1’OP evaluation
process has remained fir-m due to the need to
maintain the critical NASA NIJli infrastructure,
and support the yearly  budget cycle.

A ‘1’c]ccon  for presentation of proposed R’I’01’s
was held .lan. 25,1996 and all field centers were
represented. 1 kl (icnerazio  of 1.aRC conveyed his
resignation as Vice-Chair of this committcc due to
his appointment as the new NASA Code Q Nllll
l’rog,ram  Manager. Ncw guidelines were
transmitted from (ienerazio  related to
strengthening supporl for l)rograms  and assuring
proper research in order to lay a foundation for
each R’l’O1>. It was announced that one 1{’1’01) per
Center was too restrictive and two submissions per
Ccnicr  would now be accepted for consideration

Commit[cc  members submit(cd  five candidate
1{”1’01’s for consideration, each followed by a
livcl y question and answer session. III light of the
new guidelines, a submission date for revisions to
previously submitted Rrl’O1’s  and additional new
1<’] ’01’s was set for l;cbruary  5 to be followed by a
‘1’clccon Q&A on l~cbruary 6.

ORBITER NDE SUB-COMMITTEE
(ONSC)
Rick Russdl, 407-861-4168
rrusscll@fvnct  .ksc.nasa.gov
ORBITER NDE SUB-COMMITTEE (ONSC)
HELD A TELECON ON OCTOBER 23, 7995-
‘1’hc cnt irc ‘J’clccon  was devoted to discussions of
current issues and new dcvclopmcnts of the
various applications of ultrasonic bolt strctchi  ng.
‘1’here arc three applications where ultrasonics arc
used for bolt st rctchi ng measurements for the
Orbiter. ‘1’hcy are:
1. “J ‘he Orbiter/l H’ (1 txtcrnal  ‘J’ank) attach bolts.
2. ‘1 ‘he Orbiter/SCA (Shuttle Carrier Aircraft)

attach bolts.
3. ‘Il~c orbiter Vertical “l’ail attach bolts.

Most ofthc current difficulties involving the
Orbiter/1{’l’ attach bolt measurements can be
atiributcd  to a slot on the back end of the bolt
which creates signal distortion. ‘1 ‘hcsc efforts arc
intended to assist in modifyin~  the design of the
attach bolts. KSC I;nginccring  is also
investigating the effect of bending loads on the
ultrasonic properties of these bolts. CUrrcntl y, the
Orbiter/SCA attach bolts arc also under review for
a design change to improve the ultrasonic
mcasurcmcnts.  Problems which have been
encountered with the Orbiter Vcrt ical ‘1 ‘ail attach
bolts were in the transfcrril~s of calibration from
one equipmcnl  to another and in repeatability. It
is felt that we now have a good handle on these
techniques.

William St, Cyr, SSC,
honored for his contribution
to .lANNAli

NNWG PERSONNEL
NEWS
JANNAF HONORING TWO MEMBERS C)F
NN1/VG - NNWG would like to congratulate }kjc
Madaras  and William St. Cyr for receiving, the
.lANNAl; l;xccutive Committee Certificate of
Recognition in recognition of their outstanding
contribution. Congratulations I;ric ancl Bill!

‘1’hc .lANNAl: award is presented annually to a
few select individuals in the propulsion
community in recognition ofthcir contributions to
advancing the state-of-the-art of chemical and
electrical rocket propulsion science and
technology and their efforts to further the goals
and objectives of .lANNAl:.

ASNT APPOINTED BAR-COHEN TO CHAIR
TWO UT COMMITTEES - Y. 1 lar-Cohen was
appoit~ted  as the Chair of the ASN’I’ Sonics  and
Ultrasonic l’&Q Commit[ccs.
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1 lric Madaras  (center, 1.aRC) reccivcd  the
.JANNAIJ  ]ixccutivc Conmit[cc  Certification of
Recognition, which was presented by 1,CC .Joncs
(Icil, MSl~C), the NI)I+X liaison, and .Janlic l;isher
(right), the outgoing NI)J{S Chair.

NASA CENTERS NEWS

ARC
JOIIH S’cgruto  425-604-4112
jollfl__scgreto@*tlgr.  arc. flma.gov
REVERSE GEOMETRY X-RAY@(RGX@)
/MAG/NG - l{GX@  is finding increasing Nl)ll
apJ31ications 10 acrospacc structures. ]n contrast to
ccmvcnticmal  radiography, RGX @ rcvcrscs the
relative siz,cs  of source and detector as WCII as the
J>laccmcnt  of the object.  The object is placed
ad~accnt  to the large, computer controlled raster
scanning source at a distance from the point
detector. “1’his arrangement allows scattcrcd
radiation to by J3ass the detector, thereby increasing
the contrast sensitivity (signal-to-noise ratio).

AJy>]icaticm  of RGX@ at 1,al<C  and McClellan Air
Materiel (lmmand  (Sacramento, California)
include finding defects such as corrosion, impact
damage, and water entrapment in aluminum and
composites. in the case of corrosion on aging
aircraft, it was J~ossibJc  to detect the Joss of
material down to as little as 1 ,0°/0, even when the
material loss is disguised by the Jx-cscncc of
corrosion products. RGX’s sensitivity reveals
excess resin or water entrapment. ‘1 ‘hc distance
bctwccn  object  and detector can bc easily

increased to rcducc  parallax effects and increase
throughput for Jargc area honeycomb and/or thick
honeycomb inspection.

1.al{(; plans to usc its RGX systcm for work in the
area of in situ detection of corrosion in aginfi
aircraf~/spacecraft and the dcvclopmcnt  of new,
advanced materials and structures. 1.ike
ultrasound, RGX is suited for research into the
failure nmdcs of metal matrix composites at “high
stress levels.” NASA and l)igiray  signed a
J3artncrship  a~recmcnt  to improve the tcchno]ogy
in such areas as precise 31) mcasurcmcnts,
detector miniat  urixation,  and laminography.

]’hasc 1 of a NASA-funded Small IIusiness
innovative Research grant has allowed 1 )igiray
Corporation to incrcasc  R(;X penetrating potential
from 100 KeV to 125-135 KcV. Under Phase 11,
the penetrating potential has now been incrcascd
to 160 KcV. ‘J’his opens  up new potential
app] icatiom. A scccmd phase 11 NASA contract
has as its ob~ectivc  to improve portability and
lanlinogtaJ>hy  of the RGX @ system. Rcccnt]  y, an
Air l~orcc  l’hasc 1 contract demonstrated that the
1,awrcnce 1,ivcrmorc National 1,aboratory
computed tomograph y (C’]) is feasible with the
RGX configuration. 1 ,aRC is continuing this C’]’
work. l~or more information you can contact
l{k}~ard ZI. A lberf (.51 O) 8.38-1.510, I)igirqv
~orpordion,  DJGIRA Y@dclpl~i.com

GSFC
James  CItmw  301-286-.5836,
jai~~c.v_cJ~erit@~ci)loil.g.yfc.  Hmqov
CAPOZZI LEADS MATERIALS ENGINEERING
BRANCH TECHNOLOGY DEVELOPMENT
EFFORTS - Victor l:. CaJmzzi,  Staff Scientist of
the Materials 1 ;nginccring  ]Iranch, Assurance
“J’cchnologics  Ilivision, office  of Flighl
Assurance, will lead materials tcchno]ogy
dcvclopmcnt  efforts for the ]Iranch.  Capozzi  is the
IJranch focal point ancl coordinator for materials
related technology programs such as 998, 1)1)1’,
1{1’01’, and S1311<, etc. 1 lis effort includes Nl)l 1
research, cJcvcloJmlcnt,  cllginccrin.g,  aJ3plication
and technology transfer. l’rior to joining the
IIranch in octobcr  1995, CaJ~omi was the Officc
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of 1 II i ght Assurance I Xrcctorate  cent ract monitor
for the 1 lnisys  support contract. Capozzi  can bc
rcachcd  at 30] -286-1971 and 301-286-1646 (fax).
Capoxzi  has succcssf~llly defended his 1%.11. thesis
at the 1 )cpartmcnt  of Materials and Nuclear
1 {nginccring,  llnivcrsity  of Maryland on .lanuary
23, 1996.

.lJ)l ,’s MA(3 unit is crawling on the bottom of a
circular fixture simulating an acrospacc  surface.

JPL

Yoscptt  Bar-( hhctl, 818-.?54-2610,
wxvi@i~pL  no.w.gov
“DEVELOPED A NOVEL MULTIFUNCTION
AUTOMATED CRAWLING SYSTEM (MACS) - A
10x 19-in, 10-lb crawler was designed and
fabricated to carry miniature i]lstrlllllclltatioll
payload to perform a wide variety of tasks while
being attached to the surface of the structure of
interest. MACS was dcvc]opccl under a contract
with the Robotic and Automation Center of
1 }xccllcncc at Kelly Air lrorcc IIasc. ‘1’hc
immediate application of MACS is 10 inspect
aircraft and for this purpose various inspection
modules can bc used. MACS employs ultrasonic
motors for mobility and suction cups for surface
adhcrcncc.  ‘1 ‘hc crawling systcm was dcsignccl  for
continuous mobility while in motion allowing
high speed operation. It has a set of two legs for
linear traveling and a rotation clcmcnt  for
maneuvers and turning. ‘1’hc usc of ultrasonic
motors, composite materials construction,
miniature computer and video imagcrs  enabled the
product ion of a small, light wcigbt  crawling
systcm with an cffectivc carrying capability of
about ]: 10. ‘J’his carrying capability surpasses any
known similar syslcm. ‘1’hc team that developed

MACS consists of]’. IIackcs,  Y. llar-Cohen and
11. .loffc with assistance of W. l)rcmicwic~  and M.
],ih.

DISCUSSIONS OF COOPERA TION JPL/  LaRC -
OJl Octobcr  26, 1995, Y. llar-Cohen and P.
llackcs visitccl NI;SII, 1 al{C, to discuss
cooperation and coordination of general N1 )1 i
issues as WC]] as potcntia] joint dcvc]opmcnl  of
miniature inspection payloads for .lI)l,’s rcccnt 1 y
dcvclopcd  crawler, MACS.

lVote:  ‘l’he following is a description of a new
dcvclopmcnt  at CN1 )1; having potential COSL
saving in process development. lt was
dcmomtratcd to l]ar-Cohen and IIackcs during
their visit in Octobcr  at CN1)I;.

DEVELOPMENT OF NDE PROCESSES USING
RAPID SIMULATION AT CNDE - ‘lhc Iowa State
University CcntcJ’  for N] )1; is dcvc]oping
computer models for the accurate, rapid simulation
of N1)l tests using  x-ray, ultrasonics, and cficly
currcmts.  ‘1’hcsc modc]s arc being integrated into
total software packages with user-friendly
interfaces. ‘1’hcy have bccll ported to UN] X and
Windows N’1’ systems and will bc available in the
future for I)Cs. ‘1’hc x-ray simulator models over
38 radiographic parameters, such as generator and
film type, part geometry, setup distances, exposure
value, material absorption, etc.

Compton  scattering will soon bc included as WCII.
Many types of defects can bc inserted anywhere
into the CA]) model part for realistic simulation of
x-ray N] )1. (See photo for example of simu]atcd
radiograph.) ‘1 ‘hc ultrasonic simulator has both 31)
ray moclcls and a realistic beam Jnoclcl. Simulated
A, 11, and C scans can be generated. ‘1’hc ray-
tracing mode], with reflection, transmission and
rcfiaction, cxccutcs  in real-time on a workstation.
‘1’hc eddy current simulator can give near real-time
Real and lmagc output vs. position for air-core
probes scanning over surface crack-like defects
and impcclancc-plane output for corrosion
thinning. l(or more information, please
Dale CIiii?imti,  CNf)li,  low state  llniwrsi[y,
51.5-294-7771, cltit?lct~ti@~astutc.  edu
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Simulated radiograph of a honeycomb sandwich
using  the CN1 I} { developed computer code.

Simulated radiograph of a pcnctramcter gauge.
INSTAI.I.A 77(ZV OF A I.ASliR-111.  TRASONIC
SYSTIM ]S SCIII!DtJ1.ED  FOR COMPLIWION  A T
iklcCI.Iil.I.A  N A Ill FORCE  BASE  - lJltraOptcc has
dcvclopcd  a laser induced ultrasonic system that
pcrfoms  C-scan of large structures without the
need for coup]ant.  A high-power short-duration
laser source induces ultrasonic waves by exciting
thermal expansion of the surface. ‘I ‘he cxcitcd
wave travels through the material in a similar form
as pulse-echo and is received by a scconcl laser
that cmp]oys  light  modulation.  “1’hc inspcctio]l  is
rem-de, non-contact and does not require a

coupling medium as does conventional
ultrasonics. ‘1’hc use of laser enables Ihc
inspection of complex structures since the
rcquircmcnt  for surface normality is not critical.
l]ltraoptcc  has a ]aboratory  system insla]]cd  at
Aerospacial-l)assau]t  Aviation in ];rance and
recently delivered a system to Mc(;lcllan Aldl.
‘1’hc system is currently being  installed and is
cxpcctcd  to became operational for inspection of
large aircraft structures in March 1996. l’his
system is expected to be the first service
operational unit. 1 ‘or more information, please
contact, Kevitt  Slt OHHW, [JltraOI)kc,  .514-449-
2096.

MATERIALS DEGRADATION
CHARACTERIZATION RESEARCH AT UCLA -
l’hc Materials l)cgradation Characterization
1,aboratory is mm of the laboratories in the
Mechanical and Aerospace llngincering (MAJ1)
1 )cJ>artnm~t  at UC] .A. ‘l’he laboratory is equipped
with a Servo-hydraulic ‘lest IFramc (Instron), a
liraclm Wave l)ctector  (I)igital  Wave Corp.), an
Ultrasonic C-Scan  System (by ‘1’cktrcml), and an
Acoustic Microscope (by OIYJWJS (krp.). ‘1’hc
research team consists of faculty, post-doctoral
scholars and graduate students with special jzation
in solid mechanics, structural mechanics and
materials  science, aJld associates from local
aerospace industry. ‘1’he research focuses on the
N] )1; of materials degradation caused by corrosion
and fatigue iJl structural materials iJlclucliJlg  high
strength metals  (aluJniJluJn,  SteC], tit2JJlhllll  and
their alloys) and composites (polymer and mctal-
matrix). ‘1’hc research mcthodo]ogy  includes
theoretical modeling, numerical simulation and
laboratory tcstinp,  to detect and characteri~e  the
degradation process at an early stage and also to
dctcrminc  the effect of the evo]ving  degradation
on the fracture ami failure of structural
components. ‘l’he ultimate objective is to deve]op
the knowledge base required to extend the life of
aging,  as WCII as newly built  structures without
jeopardizing their safety. ‘]’hc N])] i topics under
current study are:
1. l)ctcctim  and characterization of Jnatcria] loss

and pitting due to corrosion in aircraf[
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structural components using contact
uhrasonics.

2. in si114 characterixaticm of the evolution of
damage in notched and unnotchcd  spccimcns
of structural composites during faliguc  tests.

3. (Xaractcrixalion  of clcfccts within riveted
aluminum lap joints using guided waves.

4. (%aractcri~jation  of tbc internal damage to
motorcycle helmets rccovcrcd  from crashes.

S. (Iharactcrizalion of the mechanical properties
of bi o]ogical  materials (e.g., bones).

l;or more information, please contact Aji( Ma/
.910-82.5- .5481, ajit@wm. da. c4i14

JSC

Alaric IIavieuu,  71.?-48.?- 71.?4
mlt44vica@gpl  01.jsc.  nma.gov
R’1 ’01” on N] )1; of Orbitcr structure efforts arc
continuing in the tcs[ing  of the latest NIJJ !
mctlmls  that have potential 10 find corrosion
through Orbitcr tile. Nuc]car Magnetic Resonance
(NM]{) and l)igiray’s  Reverse Geometry X-ray
(RGX) arc in the process of being evaluated. lf
initia] RGX testing is succcssfu],  furlhcr research
may bc cmductcd  with the RGX systcm at 1,al<(~,
under the work being cJonc by W. Winfrcc

K,%(:

Rick R44s.wW (407) 861-4168
rrusscll@vtlet.  ksc. naw.gov
FACTORS THAT AFFECT READINGS OF
ULTRASONIC 130L T-LOAD GAUGES - ‘J’hrcc
reports have been written which discuss the
princip]cs  of opcmtion  ad factors that affect lhc
rcadi ngs of ultrasonic cxtcmmnctcrs  used to
measure J>rcloacls in bolts, studs and similar
fastcmrs.  ‘1’hcsc instruments measure “ultrasonic
lengths” proJ~orticmal to round-trip times of travel
of ultrasonic pulses along fasteners. ’10 a first
approx i mat ion, the amount by which the ultrasonic
length of a fastener under tcnsi]c load differs from
the unloadccl ]cngth is proportional to the load, and
can thus bc used to indicate Ihc load. 1 lowcvcr,
the reading ofthc ultrasonic instrument is
comJ>]  i calccl  by such other CfrCCts  as thcrmai
cxJ}ansion  of the fastener, dcpcndcncc  of the speed

of sound cm tcmpcraturc and stress, and variations
in tension along  the gripped portion(s) ofthc
Jcngth of fm+tcncr.

“1’hc first report dcscribcs these cft’ccts;  discusses
mcasurcmcnt to]cranccs;  Jwcscnts equations for ihc
proJ3agation  of errors in J3rcload  mcasurcmcnts;
discusses uncertainties pertaining to the statistical
variations in distributions of stresses, transducer
coupJ ing, and temporal as WCJI  as spat iaI
variations of tcmpcraturc;  and discusses the many
factors that affect the accuracy of instruments,
‘1’hc second and third rcJ>orts address ultrasonic
mcasurcmcnts of prcload  in a SICCVC boJt, which
expands upon installation to provide an
intcrfcrcncc  fit in a hole. in this case, the
mcasurcmcnts arc affcctcd by pressure from
intcrfcrcncc  fit and by friction, which gives ri sc to
hysteresis and to ciiffcrcnccs  between the loads at
the two ends of the fastener.

‘1’his work was done by Ajay M. Koshti of
J<ockwcll  lntcmational Grp. for .lSC~. ‘1’o obtain
copies of the reports, “1 Mimation  of Accuracy in
llltrasonic Prcload Mcasurcmcnts,” “1’reload
Mcasurcmcnt  in Slccvc lloJts  ~]sillg An L]ltrasonic
IIolt (iagc,” and “Prcload  Mcasurcmcnt in Slccvc
llolts llsing  an [Ultrasonic l’cchniquc,”  or any
additional information call 407-861-4594.

TEST OF DISCOVERY PAYLOAD BAY l)OOR
US/NG S/-/EAROGRAPHY - l~rom Ilcc. 4 to 7,
1995, shcarography  ND]; was ccmcluctcd  on
sJ}ccificd areas of the Payload l)ay l)oors  (1}1 ,]31))
removed from OV - J 03 (1 )iscovcry)  durinp,
modifications at l)almclalc, {;A. ‘1’hc ‘l’l)S cm the
P] ,111) had bcca partialJ y removed for
modi ficat  ion offering a unique opportunist y for
NJ)] \ Of thC COlll]30SitC StlLICtLH’C fOr thC kt thllC
since manufacturing. ‘1’hc two primary objectives
of this test were first, to demonstrate large area
inspccticm with very high sensitivity to disbonds.
ScconcJ, to demonstrate the feasibility of future
single side inspection of both bond lines in the
honcyccmb  on the 1)1,1]11. Shcarography  with
thermal stressing was used to imJ~cct  near skin-to-
corc bmdlinc,  ramp areas and soJid graphite
laminates. Vacuum stress shcarograpJ~y was used
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to examine bo~h near and far side bond lines in the
honeycomb areas. Vacuum shcarography  has
been shown to have near and far side bcmdlinc
inspect ion capabi 1 it y on PI,1111 samples tcslcd
prim to lhc field test and in many other
commercial and mi Iitary  aircraft apJ>l i cations.
Verification of far side disbond  detection
caJ>ability was not feasible, however, since no
dislmnds  were located in the honeycomb cxccJ~t  in
tJ]c ranlJ? areas.

‘J ‘riJmd mounted shcarography  canEra/]ascr is
shown inspecting the aft end of 1’1,131 I #t4 at
location of delamination in a solid Jaminatc fiamc
member.

A view of a cJcJan~ination (highlighted in the white
frame) indication as seen on the image of
processor. l~law dimensions arc 6.5x2,3 inches.

llsing  tJlcrmaJ  stress shcamgraphy, small disbond
indications measuring up to 0.75x0.30 inches were
Jocatcd along honeycomb ramp area and in many
areas tJ)c honeycomb was imaged. A large 6.5x2.3

inch delamination was located at the aft end of
l)oor  #/5 in a graJ>Jlitc  Jaminatc rib. (Jsing
ultrasonics, the delamination was confirmed and
tJ~c depth measured as 0.053 inch deep in a skin
thickness of 0. ] 82 inches. ‘1’hcrmal stress
shcarography  was also shown to be capable of
inspecting ]argc areas of conlJmsilc  and
honeycomb materials at a rate of 60 sq. fMmlr.
All images  were stored on opticaJ disc.
Sam RUSSCJ1  of MSl~~ Nl)l; Rranch  provided tJ~c
laser shcarography  system, a Model S~-4000 with
a 400-mW  diode laser manufactured by 1,’1’1. ‘J’hc
test was suJ>crviscd by ~. l)avis  of KS~  “J’V.-MSI Y
4 with the suJ~porl of A. Koshti,  M. Anderson, 1 L
SalJcc, and K. 0’Gnnor of RockwcJl  as well as .1.
Newman and A. Peterson of 1,’1’1. ljor more
information, pJcasc contact J. NewtniIH,  l.mwr
Technology, JIIC. (LTI),  610-631-5043

LaRC

Edwai’d  R. G2mrozio,  804-S64-4970
li[i_Gctlerazio@[~it~gate.  larc.mma.gov
CHARLES RICHARDSON VISITS NESB - C.
Richardson from NI )Rl I )ctachmcnt llcthcsda
Research 1 lcpt.  visited 1 ,aR(; to discuss recent
progress on ihc MapJ>ing J’criodontal  Structure
pro~cct.  Results and pJans to conlmcrcializc were
reviewed at that time. ‘1’his work is being lead by
l;ric Madaras.

STAFF OF BABCOX & WILCOX VISIT NESB -
W. 1.atham,  1,. 1.audcrdale, and 1). Scladcr of
l]abcox  & Wilcox, 1.ynchburg,  Virginia, visited
M. Namkung and 1{. Gcncrazio  on to discuss
clcctromagnctic  based N 1 )1 i technologies, ‘1’hc
focus of the visit was the transfer ofNl)ll
tcchnoJogics  for off-shore pJatfom~  and J>iJJc
integrity aJ3pJications.  ]Jiscussions on tbc
initiation of a Mcmorandm  of Agrccmcnl.  were
JIc1(l.

BILL WINFREE ATTENDS AFOSR
SPONSORED WORKSHOP -11. Winfrec
attended an Al~OSR sponsored workshop on
(hrrcnt ‘J’cchnologics and Opcn l)roblcms  in Nl)l  i
of Corrosion in Aging Aircraft. At the workshop
he Jwcsented an overview of current cfforls at
1,al{~ for development of N]]];  techniques for
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detection awl quantification of corrosion in aircraft
st ruct urcs. ‘1 ‘hc purpmc of the workshop was to
iclcntify  areas where data inversion and
computational simulations would enhance
tcclmiqucs  for corrosion detection and
quantification. “J’hc conclusion of the workshop
was current cilxls  for convcntimal  techniques arc
aclcquatc. Potential payoffs exist in areas of
emerging technologies involving global
mcasurcmcnts on the aircraft.

FAA VISITS NESB - 11’AA visited N]lSB, to
review programs related to aviation safety at
1.al{(;. N])] ~ program for aging  aircraft were
discussed including ncw N])];  technologies for
airframcsystcmsand  co~~l~llcrcializatiol~
approaches used to transfer N1iSll Nl)ll
tcc.hno]ogy 10 industry. ‘1’hc I;AA was very
impressed by the work done in NI{SII.

YOLANDA HINTON ATTENDS IN-PROGRESS
REVIEW OF THE ARMY -Y. 1 linton  of Nl{SH
attended Ihc 6th in-1’roccss l<cvicw (11’1{) of the
Army’s  (kmpositc  Armored Vchiclc  (~AV)
Advaacccl  ‘J’cchnology  IIcmonstrator  contract at
tlnitcd 1 )cfcnsc in San .h3sc. ‘J’he contractor
rcvicwcd  progress to date on tbc design of an
armored vchiclc  whose structure is primarily fibcr-
rci nforccd polymers. AIIIOJIg  the obj cctivcs  of the
program arc a weight savings of 33 pcrccnt  over a
similar metal vchic]c with equivalent ballistic
performance. ‘1’wo quar[cr section test structures
have been mamfacturcd,  and structural and
ballistic Icsling  of these sections is commencing
Jmw. onc ofthcsc quarlcr section tests wi]] bc
conduclcd  at Abcrclccn  l’roving  Ground, and
N] X13 has been asked to support this test with
mmdcstructivc  evaluation before, during and after
static load tests, after dynamic loading simulating
firing of a 10S mm guJ), and after forci~n object
damage, which inc]udcs  a standard toolbox drop,
as WCII as, brush and tree impact loads. ‘1’hc 2-clay
11’1< was followed by a Gmq>ositcs/Struclurcs
l)roduct 1 )cvclopmcnt  ‘J’cam (1’1 N’) meeting. ‘J ‘his
team consists of government, contractor and
subcontractor personnel collaborating on the
design and analysis ofthc vchic]c. ‘J’hc
tcchno]ogy  dcnmnstrator is duc 10 bc dclivcrcd  to

the Army at the cncl of 1996 for a 6,000 mile field
test over 2 years. IFurthcr  support byN11S11 will
bc required for the field test.

1{. Gcncrazio,  IL Maclaras and Y. IIar-cohcn  (Icft
to right) during Ihc visit 10 I .aR~.

JET PROPULSION LAB (JPL) VISITORS -
l’hursclay, Octobcr  26, 1995, N1;S13 was visited by
Y. IIar-<khcn and I’. ]Iackcs from .111,. ‘1’hc
purpose oftbc meeting was two-fold. “1’hc first
was to discuss opportunities for integratil~g
NIXB’S Nl)l  t technologies with robotics umlcr a
ncw program bci J)g proposed by .11’1,. “J’hc second
was to discuss the ncw Code Q joint RTOP
bctwccn  1.al<~; (1 L Madaras)  and .lI)l, (Y. 13ar-
(:ohcn) which is to start in liY 96.

Dr. Generazio Gives Presentation on
Technology Benefit Estimator - OJI Scplcmbcr,
1995, 1 )r, Iidward R. <icncrazio of NI{SIJ  gave a
presentation cntitlccl  “’1’cchnology IIcncfit
1 tstimator  (“1’/111 ;S’1’)  for Acrospacc Systcn]sf’ to
approximatcl  y 30 1.al{~ rcscarchcrs involved in
MLIlliC]iSCiJl]  illaty ~Jptinlizaticm  (MIX)). ‘]’hc
presentation was WC]] reccivcd  and gcncratccl
numerous detailed questions. I h. Gcncrazio  will
continue to rcprcscni  the Materials l)ivisimfs
optimization interest, as WC1l as, provide lessons
learned from the dcvc]opment  of lhc ‘1’/11}S”1’
systcm to the 1,aRC;  Ml )() community.

TECHNOLOGY DEMONSTRATION AT
STODDARD HAMILTON AIRCRAFT, INC. - ‘J’wo
Nl ;S11  tcclmologics  umlcr investigation for
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ap])licalio]) to fibcrglassgcl)cral  aviatimaircrafl
were demonstrated at Stodclarcl  } lamilton Aircraft,
]nc. inscattle.  Apl}]icatioJls oft]lctcc]lIlo] ogies
(1’llcrl~~ocl]rolllic  1.iquid Gystal  Sheets and
Shadow Moird imaging) are being investigated as
potential low-cost alter-natives to current
impccti oJl methods as part of NASA’s Advanced
{Icncl”al  Aviation ‘] ’ransport  1 ixpcrhncnts
(A(iArl’lt) program. l~ollowing  the technology
clcmonstraticm, a 3-day program planning
workshop was attended aimed at developing
focused .f-year research plans  for the lntcgratcd
1 lcsign and Mamfacturing  Work l’ackagc  in the
A(iA’1’1; program. ‘J’his work is being lead by 1{.
(~ranlcr.

BOEING VISITORS DISCUSS TECHNOLOGY
TRANSFER OF THERMAL IMAGING WITH
NESB - IIocins’s  l)cfensc  and Space GJVLIp in
Wichita, Kansas, visited NJ1S13 on ‘1’hursclay,
Scptcmbcr 28, 1995, to discuss the application of
‘1 ‘hcrmal N 111 i to lkmxdl lpox y rcpai r patches
being  dcvclopcd  by lhcing  for usc both in
commercial and military applications.
I )cmonstraticms  of the disbond  detection
capabilit  ics of the’1 ‘hcrmal lkmd 1 nspcction
SystcJn were provided on Boror~/1  tpox y repair
patches provided by IIocing.  ‘1’his work is being
lead by 1 Hliott Gamer of 1.al<(;

OPTICAL FIBER FTIR EVANESCENT WAVE
ABSORPTION SPECTROSCOPY OF NATURAL
ALUMINUM CORROSION - A tcchniquc  for
rcrnotc dctcctiorl of natural corrosion of aluminum
alloys is prcscntcd.  ‘1’his technique combines
oplical fibers and a J;ouricr transform infrared
intcrfcromctcr spcctromctcr to make evanescent
wave absorption mcasurcrncnts.  Absorption
spectra of powered samp]cs  of natural 1 y occurring
corrosion, in the spectral region around three
micromclcrs, 34S0 wavcnumbcrs, have been
co] ]cctcd. ‘] ‘hc samp]cs were oblaincd  from
discarded corroded aircraft components. l:or
rcfcrcncc and comparison, spectral data of the
same powdered samples of natural corrosion were
also collcctcd  using a zinc schmidc(hsc)  crysta]
as the total attenuated rcflcction(Arl R) optical
clcmcnt.  1 ligh instrumental sensitivity and simp]c

gcomclric  optical
cxpcrimcnt  using

path arc advantages of the A’1’R
the ZnSc crystal. ‘lhc

cxpcrimcntal  arrangement with this crystal was
used to collect spectra of several powdered
corrosion samp]cs from three diffcrmt  aircraft
componcJlts,  obtained from diffcrmt  locations on
the cornponcnts. l’hc positions, halfwidths, i~l~d
shape of the spectral features in each spectra
indicates that the corrosion product is the same in
all of the samples (SCC attached fig,urc).  Simple
theoretical arguments and calculations have been
cmp]oycd to establish the comistcncy  of the data
collcctccl using the two variations ofthc
tcclmiqucs,  with chalcogcnidc  optical fibers and a
zinc sclcnidc  crystal. It was shown that even
though the compcmcr]ts were made of different
alloys, from different aircraft, and corroded under
different environmental conditions, this tcchniquc
can detect the corrosion without being interfered
by other materials present. ‘1’hc rcsL]lts  of these
cxpcrimcnts  were prcscntcd  at the lnterrlationa]
Symposium on Optical Remote Sensing for
1 invirormcntal  and Process Monitoring in
Scplcmbcr  1995. (rl’his work is being lead by R.
Rogowski  of 1.al{C.

TRANSITION ZONES IN BEDSORE TISSUES
IDENTIFIED - Working at IIcaton 1 lospita] with
patients of G. ‘1’alcr,  clinical partner, W. “1’. Yost
and .1. } 1. Cantrcll  of NIISI] were able to
noninvasivcly  locate the transition zones  in
bedsore wounds. ‘l’his  identification opcm the
possibility for imaging the critical surfaces for
accurate surgical dcbridcmcnt  of dead and dying
tissue, thus assuring successful surgical closure of
thC bedsore wound.

ASIP ELECTROMAGNETIC FIELD TES”R3 --A
series of field tcsls have been performed durhlg
the sccorld week of Nov. at lJAA/ANCC  NI)l
Validation Ccrltcr  in Sandia National 1 Jab. ‘1’hc
goal of these tests was to prove the crack dctccticm
capabilities of the second version of NASA’s
rotating self-nu] 1 ing probe protot ypc i nst rumcnt
using Sandia’s  1)01) panels. ‘1’hc Sandia  pal]c]s
arc the I;AA benchmark standard for the agir~g
aircraf~  N] )1{ community. ‘1’hc test rcsu]ts
obtained with 360 rivets confirmed the supcrjor
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capability and unique advantages of NASA’s Nllll
tcchno]ogy  over commercial instruments: the
NASA rotating self-nulling probe clctcctcd  38 mil
fatigue cracks under rivets with a 90% of
probability of clctccticm with ICSS than 1 YO false
call rate (48 mil is the critical size limit for a crack
to bc hiclclcn  under a rivet); NASA’s NIll~
ins(rumcnt  dctcctcd  fatigue cracks, as small as 32
roils, under rivets with 900/0 l)O1l. ‘1’hc false call
rate imrcascd by about 10/0 in this case; the best
results of commercial instruments showed that the
fatigue crack size to bc 53 mi]s and larger for 90%
1)01 ). IFivc individuals, with varying dcgtccs of
cxpcricncc,  cquall  y shared the task of self-nul Iing
pmbc Icst. ‘1 ‘hc results do not show any trend
related to user cxpcrjcncc.  1 n cmlrast,  the tests
results oft hc other cmmcrcial  instrument have
shown a strong  dcpcndcncc  on individual
expert isc. It has now been dcmmstratcd  and
confirmed that the application of NASA’s sclf-
nulling  probe instruments dots not require user
training. ‘1’his work is being lead by M. Namkung
of l,al<(;.

ERIC MADARAS HONORED BY JANNAF FOR
HIS CONTRIBUTION - At thC .lANNA]’
IYopulsion  meeting in ‘1’ampa, 1:1, last l)cc., 1,. W.
.loncs, MSIJC;,  Jwescntcd 11. Madaras,  1,aR~,  with
the .lANNA1/ lixccutivc (;ommit[cc’s  ~crlificatc of
Recognition. ‘1’his rccogniticm  was in part for 1{.
Maclaras leadership as .lANNAl; Propulsion’s NI)I1
Subcommittcc  (N1 )1 M) chair for the previous two
years. 1 )r. Madaras also Chaired or co-chaired the
N])] N meeting for the previous four years and hc
was the co-chair of the Solid Propulsion Panel for
the past seven years. 1 le has activcl y participated
in the N] )1 ;S since its inception and helped with
its rcccnt rc-organizationo

LeRC
George IJmklitli,  216-4.3.3-6016
gwwgc.Jj.  l]aakliiti@~erc.llosa.  got)
or 1). .1. l<oth,  2] 6-433-6017
ACXll JS1’0-lJl  /’1’l{ASONl[:S  liS’l  Alll .1S1 nil)
I;OR MONI’J’ORING  M};(:1  lANl(:Al  ,
1)1<01)1 U<’I’Y 1)I1GI<AIIA’I’1ON IN ‘J”l II(:K MM(:
- Omdition  rcquircmcnts for acousto-ultrasmic

clccay measurements in mclal matrix composites
(MM(;) as a function  ofpanc]  thickness were
established. ‘1’hc MMC; panc]s had fiber
architectures and cross-sectional thickness
corresponding to those designed for acrospacc
t urbi nc engine st ruct urcs. ‘1 ‘hc wavclength-to-
thickncss  ratio produced by the combination of
cxJ~crimcntal  frequency settings and specimen
geometry was found to bc a kcy parameter for
identifying optimum mcasurcmcnt conditions for
acousto-ultrasonic  decay evaluation of these
composites. A NASA “1’M 106972 entitled,
“Acousto-Ultrasmlic  l)ccay in Metal Matrix
{~ompositc  l’anc]s,” was published in August
1995. l]latc wave analysis and decay rate
measurements, as WC1 I as advancecl
il~strlllllcl~tatioll,  is being cxtcndcd  to polymer
mat rix composite cva] uation.

NDE OF NEXTELTM 312 AND NICALON  FIBER
REINFORCED BLACKGLAS COMPOSITES -
Ncxtcl”J’M  3 12/1llackglas’1’M  composite
dcnsification  via rcpcatcd  cycles of infiltrat  ion
with the Illackglas precursor materials and
pyrolysis were studied. Nicalon/ l?lackglass
composite spcci mcns with graphite foil as
simu]atcd dclaminations  in various layer loca~ions
were evaluated. Rcsuhs show unique capabi lit ics
of noJldcstructive  X-ray IIlicro-tolllograp]lic  and
ultrasonic evaluation in characterizing proccssing-
and fai Iurc- related m icrostructurcs.  “J his work
was done in cooperation with Allison 1 ingiilc
company  and was prcscntcd  al the American
(~cramic Society 1996 (Ionfcrcncc  & 1 imposition
on CIompositcs, Advanced c;cramics,  Materials
and Structures , .lan. 1996, cocoa 13cach,  1:]..

MSFC
,Vont R mseIl 20S-544-4411,
.wIm. rus.wll. msfc. Has fl.gov
THERMOGRAPH/C INSPECTION OF
COMPOSITE NOSE CONE - ‘J’hc first flight
(kmpositc  Nose Gnc was insJ>cctcd with both Ihc
1.ockhccd Martin’s ‘1’hcrmovision  760 and 1;111 3‘s
13alcs Scientific inc. (13S1) thcmographic
systems. 1 ‘hc nose cone was mounted with the
apex bolted to an c]cctric tumtab]c and during
rotation a quart~,  lamp heated the inside of the part
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90 dC~l”CCS  flolll thC CClltCr of the ftC]d Of ViCW Of
the thcrmgraphy  systems. ‘J’hc NIY1’ standard
nose cone (N1]U#/3), containing ‘1’cflon inscrls at
various locations and depths in the p]ics, was
inspcctcd  prior to inspection of the production
nose cone to verify the performance of the
inspection methods and calibrate the equipment by
detecting the sinmlatcd  defects. ‘J’wo 3x3-in2 of
scrap material that had impact damage were
clamped in the vent opening in N1)U#/ 3. ‘1’hcsc
impact mncs  were clearly dctectcd  in the transient
pattern and appeared very similar to ‘J’cflon inserts.
Gmparing the two thermography systems, the
11S1 systcm was slightly more capable ofdctccting
the smallmt ‘1’cflon inclusions. ‘1’hc 13S1 systcm
clocs  not output  standard video, but stores transient
activity as an cnscmblc of digital images which
can bc replayed, rccordcd, or J>rintcd.  ‘1’hc
‘1’hcrmographic inspection l’roccdurc  (QA-NI)li-
001 ) presently requires recording the transient
heat pat[cms on VI IS tapccl. 1 lcncc, to usc the
11S1 systcm to inspect flight hardware the
proccdurc is being amended to allow the 13S1 data
storage format.

S s c

William St Qr, 601-688-1334,
l)slcyr@]w’I)ogalc.ssc.nasa.gov
SUPPORT JANNAF’s  NDE EFFORTS - ‘]’hC

.lANNAII’  N])]! Subcommittcc activity has been
primarily under the responsibility of the
“lnspcction  Standards Panel” chaired by .1.
Sparrow (N1 S’1’) and 13. Strauss (US Army
Materials 1,ab, Watcrlown). IIack in 1991-92, as a
pane] activity, SS~ dcvclopcd  an “lndcx of

Nondcstructivc ‘1’csting  Standards,” in which a 1’C1
clatabasc con.sistil)g  of all the standards was
identify. in 1992, this database was turned over
to N“I’l A~ for further dcvclopmcnt and
distribution. A paper dcscrjbing  the database was
prcscntcd  at the .lANNAl: NI)lIX meeting in May
of 1991 at KS(; ((;I’IA ]’ub]ication  559, p. 237-
245). Rcccntly,  .IANNA1:  recognized this
contribution with an award.

COMING EVENTS

. ];cb. 21-22, 1996- 3rd NNWG Workshop -
KS~,  IUorida, Y. l]ar-~ohcn,  818-354-2610.

. l~cb. 20-23, 1996- Structural Materials
‘1’cchno]ogy Nl)li ~onfcrcncc,  San ]Xego, (~A,
Phil Stolarski,  916-227-7242.

. Mar. 18-22, ] 996- ASN’1’ Spring (;onfcrcncc -
Norfolk, VA, ASNrl’1 ]cadquarlcrs,  614-274-
6004.

● I)cc. 8-13, 1996- 14th World CIonfcrcncc cm
Nl)’1’ - Ncw l)c]hi, lndia, I\aldcv Ra~, 04117-
40301
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